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[57] ABSTRACT

A hemostatic clip applicator tool includes a replacable
magazine for storing a series of clips, a dispensing mech-
anism for advancing clips from the magazine, and an
applicator tip which receives the advanced clip and
closes the same to a controlled degree of clamping pres-
sure.

7 Claims, 4 Drawing Sheets
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HEMOSTATIC CLIP AND APPLICATOR
THEREFOR

The present invention pertains to hemostatic clips
and to tools for applying such clips.

BACKGROUND OF THE INVENTION

Hemostatic clips are used during surgical procedures
to control bleeding along the edges of the incision, the
clips being applied to the tissue with sufficient clamping

10

force as to close off the blood vessels therein. The -

clamping pressure must be limited, however, so as to
avold permanent injury to the skin or other tissue and
the limiting pressure varies from patient to patient,
lower pressure limits being necessary for pediatric than
for adult patients, for example. It is also necessary that
- the clips be readily removable at the end of the proce-
dure.

The clips may be applied using a forceps-like device.

However, such devices are capable of applying only a
single clip at a time, unduly slowing the process. A
number of hemostatic clip applicators which are capa-
ble of holding a number of clips and of applying the
clips in succession have been devised. Examples of such
applicators are disclosed in U.S. Pat. Nos. 4,557,263,
Green; 4,612,932, Casper et al.; 4,624,254, McGarry et
al.; 4,637,395, Casper et al.; 4,646,740, Peters et al.:
4,671,278, Chin; and 4,712,549, Peters et al. The relative
complexity of these devices is a limiting facture in their
use.
It is a primary object of the present invention to pro-
vide a hemostatic clip applicator tool having a magazine
capable of holding a supply of clips and a dispensing
mechanism for applying the clips in succession.

It is also an object of the present invention to provide
such a hemostatic clip applicator tool in which the
clamping pressure of the clip may be controlled.

A further object of the present invention is the provi-
sion of such a hemostatic clip applicator in which the
magazine 1S removably from the tool thus facilitating
the supplying of additional clips.

SUMMARY OF THE INVENTION

The above and other objects of the invention which
will become apparent hereinafter are achieved by the
provision of a hemostatic clip consisting of a single-
piece molded plastic member of flattened C-shape con-
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figuration having facing jaws of mating configurration,

1.e.g., sinusoidal, the mid-portion of the clip distal to the
jaws being of reduced thickness to function as a hinge;
and a pair of tabs connected to the mid-portion on oppo-
stite sides of the hinge region, extending in overlapping

relation to one another and provided with a series of

detents. Successive ones of the clips may be intercon-
nected by integral webs to form a chain of clips.

The clip applicator tool includes a magazine for stor-
age of a plurality of the clips; a passage extending from
the magazine and terminating in an applicator tip, the
passage serving to feed successive clips to the applicator
tip, the applicator tip including a pair of guide rails
positioned to engage opposite sides of the clip to force
the clip into a clamping relation with the skin or other
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tissue, the separation of the guide rails preferrably being

adjustable to vary the clip camping pressure; and an

actuating mechansim for driving the clip into and

through the guide rails. The actuating mechanism may
also serve to sever the clip connecting webs.
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For a more complete understanding of the invention
and the objects and advantages thereof, reference
should be had to the accompanying drawings and the
following detailed description wherein preferred em-
bodiments of the invention are illustrated and described.

DESCRIPTION OF THE DRAWINGS

In the drawings:

FIG. 11s a side elevational view of a first embodiment
of the hemostatic clip of the present invention; |

FIGS. 2 and 3 are front and rear elevational views,
respectively, of the clip of FIG. 1;

FIG. 4 1s a cross sectional view taken on the line 4—4
of FIG. 1;

FIG. § is a side elevational view of a second embodi-
ment of the hemostatic clip of the present invention;

FIGS. 6 and 7 are front and rear elevational views,
respectively, of the clip of FIG. §;

F1G. 8 1s a side elevational view of a chain of inter-
connected hemostatic clips; |

FIG. 9 1s a side elevational view of the clip applicator
tool of the present invention;

FI1G. 10 1s a side elevational view of the base plate of
the applicator;

FIGS. 11 and 12 are transverse cross sectional views
taken on the lines 11—11 and 12—12, respectively, of
FIG. 9; |

F1G. 13 is an elevational view of the clip applicator
viewed from the opposite side from that shown in FIG.
9: and

FIG. 14 1s a diagrammic showing of the sequence of
movement of the point of the clip dispensing pawl
through a single clip applying cycle.

DESCRIPTION OF THE PREFERRED
" EMBODIMENTS

Referring first to FIGS. 1-4, a first embodiment of
the hemostatic clip of the present invention, designated
generally by the reference numeral 10, will now be
described. The clip 10 is of single piece molded plastic
construction having, in profile, a C-shaped configura-
tion having a mid-portion 12, a pair of arms 14 extend-
ing therefrom and, at the free end of each arm, a jaw 16.
As 1s shown in FIG. 2, the jaws extend toward one
another with their respective mating edges 18 being of
complementary sinusodial configuration. A groove 20
extends transversely across the outer side of the mid-
portion of the clip at the center thereof, forming a re-
duced thickness region functioning as a hinge. On the
inner side of the clip mid-portion and symmetric about
the midpoint thereof are provided a pair of inwardly
projecting tabs 22, 24. Each tab includes a base portion
26, 28 connecting the tab to the mid-portion 12 and a
head portion 30, 32, the head portions extending in
overlapping relation to one another and with the adja-
cent faces thereof in sliding contact. The adjacent face
of one of the tab head portions has a series of indenta-
tions 34 spaced along an arc centered at the hinge point
of the mid-portion 12 and the corresponding face of the
other tab has a laterally extending projection 36 in
alignment with the arc of indentations.

The clip 10 is applied to the skin or other tissue by
positioning it on the tissue with the two jaws 16 on
opposite sides thereof. When the clip is located at the
desired position, pressure is applied to the arms 14 to
force the jaws 16 toward one another, the clip bending
about the hinge region defined by the groove 20, and
apply clamping force to the tissue. The indentations 34
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and projection 36 of the tabs serve to retain the clip at
the desired level of clamping pressure. The clip may be
removed by severing the mid-portion at the groove 20.

A modification of the hemostatic clip is illustrated in
FIGS. §-7. This embodiment of the clip, designated
generally by the numeral 40, differs from that described
above 1n that the clamping pressure retention means,
corresponding to the interengaging tabs 22, 24 of the
previously described embodiment, is located externally
of the throat of the clip, thereby allowing a greater
throat depth. This embodiment of the clip is, again, of
C-shaped configuration, having a mid-portion 42, a pair
of arms 44 extending therefrom and jaws 46. A groove
48 extends transversely across the mid-portion at the
center thereof, forming a reduced thickness region
functioning as a hinge.. Projecting outwardly -from the
mid-portion on one side of the groove is a first lug 50
having a through opening 52. A second lug 54 projects
outwardly from the mid-portion on the opposite side of
the groove and includes an elongated end portion 56
extending generally parallel to the mid-portion and
through the opening 52 and provided on its outer face
with a series of ratchet teeth 58.

As the clip 40 is compressed into clamping relation on
the tissue, the end portion 56 of the lug 54 moves
through the opening 52 of the lug 50. Reverse move-
ment of the clip arms in the unclamping direction is
prevented by the engagement of one of the ratchet teeth
58 with the lower face of the lug 50. Severing of the clip
mid-portion at the groove 50 may be employed to re-
move the clip.

A modified form of the clip jaws is shown 1n FIG. 6.
In this embodiment, the mating edges of the jaws 46 are
provided with teeth 60 of generally triangular or saw
tooth configuration. Such an arrangement 1s preferrably
when penetration of the tissue is desired.

The hemostatic clips of either embodiment may be
formed as individual units or, as 1llustrated in FIG. 8, 1n
a chain of clips. In the latter configuration, a thin web or
strap 62 joins the mid-portion 12 of each clip to the
forward end of one leg 12 of the adjacent clip. This
arrangement is preferrable when the clips are to be
applied with the use of an applicator tool.

A clip applicator tool 70 is illustrated in FIGS. 9-14.
The tool includes a base plate 72 having a handle por-
tton 74 projecting therefrom, a detachable magazine 76
for holding a supply of hemostatic clips, a clip dispens-
ing mechanism 78, and a trigger 80 for actuating the
mechanism.

The magazine is preferrably formed of transparent
plastic and has spaced front and back walls 82, 84 joined
by a side wall 86 and a partition wall 88 forming a spiral
chamber for holding a series of clips. An open ended
exit passage 90 extends tangentially from the outermost
turn of the chamber, the upper wall of the passage hav-
ing an elongated opening 92. A through bore 94 is pro-
vided at the center of the magazine. The magazine may
be a disposable item, intended to be discarded after
dispensing the clips therefrom. To prevent misuse of

such a disposable magazine, means may be provided in 60

the magazine to prevent the refilling thereof. For exam-
ple, a leaf spring 138 may be formed in one of the inte-
rior walls of the exit passage 90, the spring being ori-
ented so as to permit movement of the clips toward the
exit end of the passage but assuming a position, shown
in dotted line, which precludes movement of clips in-
wardly after the final clip in the originally stored series
has been dispensed.
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Attached to the base plate 72 i1s a stub shaft 96 which
projects through the bore 94 of the magazine, a fastener
98 such as a clip or nut being received on the free end of
the stub shaft to retain the magazine in place. The base
plate 72 includes a lateral extension 100 in juxtaposition
to the magazine exit passage 90, the extension having
upper and lower flanges 102, 104 projecting across the
upper and lower walls of the exit passage to retain the
magazine in fixed position on the base plate, the upper
flange having an elongated opening 106 in alignment
with the opening 92 of the corresponding exit passage
wall. The flanges terminate in alignment with the outer
end of the passage 90. A pair of guide rails or plates 108,

- 110 are pivotally connected to the upper and lower

flanges, respectively, forming an extension of the
flanges which functions as the clip applicator tip. An
adjustment mechanism is provided for moving the
plates in unison toward or away from each other, as
indicated by arrows in FIG. 9, to adjust the height of
the exit end of the applicator tip and, accordingly, the
degree to which a clip will be closed upon discharge
therethrough. One type of adjustment mechanism is
shown in FIG. 13 and consists of a slide member 112
carried on the rear face of the base plate extension 100
and a pair of links 114, 116 attached at one end to the
slide member and, at their opposite ends, to the respec-
tive plates 108, 110 adjacent the outer ends thereof.

The trigger 80 1s carried by a rearward extension 118
of the stub shaft 96 affixed to the base plate, the trigger
pivoting about the extension and being spring loaded to
normally assume the release position shown in FIG. 9.
A downwardly projecting arm 120 of the trigger con-
nects to a camming mechanism 122 which, in turn,
moves a dispensing lever 124 the forward end 126 of
which 1s provided with a downwardly projecting pawl
128. When the trigger arm is in the release position, the
tip 130 of the pawl projects through the slot 106 of the
upper flange 102 and into the slot 92 of the magazine
exit passage 90 to a point a above and adjacent to the
upper rear corner of the leading clip 132. As the trigger
arm 80 1s moved toward the handle 74, the projecting
arm 120 moves into the camming mechanism 122 which
serves to move the dispensing lever 124 so that the tip
130 moves into the exit passage to the point b at which
the pawl 128 contacts the rear corner of the clip 132. As
movement of the trigger arm toward the handle contin-
ues, the pawl tip advances to point c, forcing the leading
clip between the applicator tip plates 108, 110. During
this portion of the dispensing cycle, the leading clip 132
remains connected, by the web 134, to the next clip 136
so that movement of the pawl tip from b to ¢ also serves
to advance the next clip 136 and each of the remaining
clips in the magazine. From point ¢, the pawl tip moves
inwardly to point d, severing the connecting web 134
while the inclined forward edge 140 of the pawl forces
the leading clip 132 further through the applicator tip,
bringing the jaws of the clip into clamping engagement
with the tissue edges. Upon initiation of movement of
the trigger toward the release position, the pawl tip
retracts to point e clear of the path of movement of the
clips through the exit passage. With continued move-
ment of the trigger in the release direction, the pawl tip
returns to point a.

As has been mentioned above, the magazine 76 may
be a disposable item. When removal and replacement of
the magazine is desired, the nut or other fastener 98 1s

" removed from the end of the stub shaft 96, permitting

the magazine to be removed from the base plate 72. A
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new magazine may then be placed on the base plate
with the stub shaft 96 extending through the bore 94 of
the magazine and with the exit passage 90 located be-
tween the flanges 102 and 104. Replacement of the
fastener 98 completes the magazine replacement pro-
cess.

While preferred embodiments of the invention have
been illustrated and described in detail herein, it will be
apparent that changes and additions may be had therein
and thereto without departing from the spirit of the
invention. Reference should, accordingly, be had to the

appended ¢ aims in determining the true scope of the
invention.

We claim:

1. A hemostatic clip applicator comprising:

a magazine for holding a plurality of hemostatic clips
In a compact array, saild magazine having an open
ended exit passage;

a base plate having means for detachably holding said
magazine, a handle, and a clip applicator tip 1n
alignment with said exit passage of said magazine;

a trigger pivotally attached to said base plate; and

a clip dispensing mechanism carried by said base plate
and actuated by said trigger, said mechanism hav-
ing a pawl movable into said exit passage and
means for moving said pawl to advance a clip
through said applicator tip.
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2. The hemostatic clip applicator of claim 1 wherein
said applicator tip includes a pair of plates each having
a first end pivotally connected to said base plate and a
second end and engaging the upper and lower faces,
respectively, of a clip being moved therethrough.

3. The hemostatic clip applicator of claim 2 further

“including means for simultaneously adjusting the sepa-

ration of said second ends of said plates to thereby de-
termine the degree to which a clip 1s closed upon move-
ment through said applicator tip.

4. The hemostatic clip applicator of claim 1 wherein
said magazine has a spiral clip storage chamber, said exit
passage extending tangentially from the outermost turn
of said chamber.

5. The hemostatic clip applicator of claim 4 wherein
said applicator tip includes a pair of plates pivotally
connected to said base plate and engaging the upper and
lower faces, respectively, of a clip being moved there-
through.

6. The hemostatic clip applicator of claim § further
including means for simultaneously adjusting the sepa-
ration of the free ends of said plates to thereby deter-
mine the degree to which a clip is closed upon move-
ment through said applicator tip. |

7. The hemostatic clip applicator of claim § wherein
said magazine is a single-use, disposable item and in-

cludes means to prevent reloading thereof.
L x * * x
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